and other ungulates in hot deserts has long fascinated physiologists. Unlike rodents, these animals are too large to burrow and cannot escape the desert sun. Understandably, most of the work on temperature regulation of ungulates has been concerned with heat loads from the environment (6, 8, 10, 12, 16, 17, 19, 20, 23 It consisted of an inner and outer ring about 1.3 m apart. We lined each ring with a solid bamboo fence 3 111 high. Thus, there was a narrow track, 1.5 m wide and 52 nl in circumference (midtrack) around which the animals ran. A long boom with a canvas sack attached to one end was pivoted from the center of the circle. We controlled an animal's running speed by swinging the sack behind the animal at known speeds. We restrained the animal for measurements by closing two doors inside the ring, thus creating (1 cage.
Rectal temperatures, sweat rates, and respiratory ratt were measure defore and after a run. The running area of the track was almost entirely shaded during the runs and wet-bulb and dry-bulb temperatures were recorded. M'cl collected data from 28 separate runs by the gazelles and 27 by the elands.
We found gazelles had very high rectal temperatures aftu running for 5-20 min at speeds exceeding 15 km hr-l. M'e then extended our measurements in gazelles to include firsr brain temperature and then both carotid artery and brain temperatures.
These were the last studies which we carried out in Africa and we were hampered by our inability to acquire additional animals quickly. We were able to record both brain and rectal temperature in 12 experiments. PYt were able to record both carotid artery and brain temperature in six expriments.
The results of all the experimen t( were similar.
HEAT STORAGE IN RUNNING ANTELOPES
In 11 instances in the gazelle, and 16 in the eland we used a telemetry system to monitor temperatures during the run. In two instances we were able to use this system to measure carotid artery temperature and brain temperature in a running gazelle.
Temperatures were measured before and after runs using thermocouples attached to a Leeds and Northrup model I-I recording potentiometer (accuracy &O. 1 C). Rectal probes were inserted to a depth of 12-15 cm. A polyvinyl-coated thermocouple (0.025-mm-diam wire) was chronically implanted inside the carotid artery in two gazelles. Similar thermocouples were also chronically implanted in the brain of four gazelles. A small hole was drilled in the skull and a 20-gauge thin-wall needle containing the thermocouple was inserted into the brain to a position which was close to the anterior hypothalamus.
The needle was withdrawn, leaving the thermocouple which was then cemented in place. The surgery was carried out aseptically under pentobarbital sodiurn anesthesia. Animals were allowed 2-7 days to recover from the surgery before any experiments were carried out. Sweat rates were measured with a desiccant capsule (Drierite as desiccant)
attached to a shaved area of skin overlying the 8th and 9th ribs approximately midway between the thoracic spinous processes and the sternum. The capsule was weighed, attached to the animal for 10 min, and weighed again. The sweat rate was then calculated by dividing the weight change of the desiccant by the surface area which the capsule covered and the length of time for which it was attached. This method was sufficient to handle even the highest sweat rates, since when the capsule was placed over a wet filter paper, the Drierite absorbed water at about three times the maximum sweat measured from the aninlals. The accuracy of the method was determined by weighing the water lost from the filter paper and the water gained by the Drierite.
The mean discrepancy was =t3 % and the discrepancy never exceeded 8 %.
The telemetry system modified after that described by Cole (3) utilized a transistor blocking oscillator. The pulse rate was controlled by changes in resistance of the sensor (built for us by Strid Electronics, North Easton, Mass.). A small thermistor (0.125 mm diam) was used as the sensor. The unit was calibrated before being mounted on the animals and again after it was removed. Thermocouples were located near the thermistors and the calibrations of the telenretry unit were checked before and after each run. Taking these precautions, we were able to achieve an accuracy of kO.2 C. I
RESULTS
Hetlt storage while running. Thomson's gazelles stored large amounts of heat while they ran (Fig. 1) . Rectal temperature increxed as much as 4.6 C during a short run. The average rate of increase depended on the speed, being greater at higher speeds. (0.23 C min-l at 15 km hr-l; 0.38 C Inin-' at 25 km hr-l; and 0.74 C min-l at 40 km hr-l). At -l speeds above 15 km hr there was no indication that a steady-state rectal temperature was being achieved even at a higher body temperature.
Normally we stopped the animal when its temperature exceeded 43 C. In one instance, howe\yer, a gazelle ran itself to exhaustion.
Its rectal tem- perature was 47.2 C and despite efforts to cool it quickly, it became ataxic and died a few days later. It showed cerebral lesions on autopsy. Elands' rectal temperature, in marked contrast to that of gazelles, increased only slightly (less than 1 C) while the animals ran (Fig. 2) . The rate of increase of rectal temperature during running did not vary significantly with the speed at which the elands ran.
Cutaneous evaporation from gazelles increased only slightly while they ran or after they stopped (Table  1) .
C. R. TAYLOR AND C. P. LYMAN Cutaneous evaporation from elands, however, increased by 4-to lo-fold (see Table 1 ) during a run and the sweat literally dripped off of them after they stopped.
Brain temperature versus body temperature. Brain temperature of running gazelles did not increase as rapidly as either rectal temperature or the temperature of the blood in the carotid artery. In the most extreme case of the six experiments in which we recorded both brain and carotid artery temperature:
brain temperature was approximately 0.4 C above carotid artery temperature before the gazelle began to run; during the run the temperature of the blood in the carotid artery rose much more rapidly than brain temperature; and after a 7 min run at 40 km hr-l the carotid artery temperature exceeded brain temperature by 2.7 C (Fig. 3) 
